Perceived discrimination is associated with severity of positive and depression/anxiety symptoms in immigrants with psychosis: a cross-sectional study by Berg, Akiah O et al.
RESEARCH ARTICLE Open Access
Perceived discrimination is associated with
severity of positive and depression/anxiety
symptoms in immigrants with psychosis: a
cross-sectional study
Akiah O Berg
1,2*, Ingrid Melle
1,2, Jan Ivar Rossberg
1,2, Kristin Lie Romm
2, Sara Larsson
1, Trine V Lagerberg
2,
Ole A Andreassen
1,2 and Edvard Hauff
1,2
Abstract
Background: Immigration status is a significant risk factor for psychotic disorders, and a number of studies have
reported more severe positive and affective symptoms among immigrant and ethnic minority groups. We
investigated if perceived discrimination was associated with the severity of these symptoms among immigrants in
Norway with psychotic disorders.
Methods: Cross-sectional analyses of 90 immigrant patients (66% first-generation, 68% from Asia/Africa) in
treatment for psychotic disorders were assessed for DSM-IV diagnoses with the Structured Clinical Interview for
DSM Disorders (SCID-I, sections A-E) and for present symptom severity by The Structured Positive and Negative
Syndrome Scale (SCI-PANSS). Perceived discrimination was assessed by a self-report questionnaire developed for
the Immigrant Youth in Cultural Transition Study.
Results: Perceived discrimination correlated with positive psychotic (r = 0.264, p < 0.05) and depression/anxiety
symptoms (r = 0.282, p < 0.01), but not negative, cognitive, or excitement symptoms. Perceived discrimination also
functioned as a partial mediator for symptom severity in African immigrants. Multiple linear regression analyses
controlling for possible confounders revealed that perceived discrimination explained approximately 10% of the
variance in positive and depression/anxiety symptoms in the statistical model.
Conclusions: Among immigrants with psychotic disorders, visible minority status was associated with perceived
discrimination and with more severe positive and depression/anxiety symptoms. These results suggest that
context-specific stressful environmental factors influence specific symptom patterns and severity. This has important
implications for preventive strategies and treatment of this vulnerable patient group.
Background
Immigration status is a risk factor for schizophrenia,
other psychotic disorders, and bipolar disorder [1,2].
Elevated risk was observed for a variety of ethnic groups
and was highest for visible minorities and immigrants
experiencing greater cultural barriers [3]. Two meta-
analyses found highest relative risk for schizophrenia
among migrants from countries where the majority are
black, compared to migrants from areas where the
majority are white or Asian [1,4]. Increased risk was equal
for both first and second generation immigrants, and this
finding has led to a growing consensus that the develop-
ment of psychotic disorders in immigrants is associated
with sensitization to environmental stressors related to the
post-immigration context [4-8]. Perceived discrimination
is an important post-immigration stressor that is asso-
ciated with heightened risk for psychosis [9,10].
Minority status may result in overt discrimination and
contribute to feelings of alienation from the majority
culture. Discrimination is usually defined as a difference
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any medium, provided the original work is properly cited.in treatment based on factors other than individual merit,
including nationality or ethnicity, and may lead to the
relative deprivation of resources and rewards [11]. Discri-
mination can be both actual and perceived, but is fre-
quently measured only as perceived because confirming
actual discrimination is difficult in a research setting.
Immigrants and ethnic minorities often experience social
adversity, and perceived discrimination may be an espe-
cially relevant context-dependent stressor for visible min-
ority groups. A recent meta-analysis revealed that
perceived discrimination was associated with an
increased probability of clinical mental illness [12]. This
is relevant to the hypothesis that social defeat, defined as
a chronic experience of social exclusion or an inferior or
subordinate position in society, may lead to dopaminer-
gic hyperactivity in the mesocorticolimbic system, the
same system found to be sensitised in schizophrenia [13].
A number of studies suggest a significant association
between perceived discrimination and psychosis in
immigrant or ethnic minority groups. Studies from the
Netherlands found that the incident rate for all psycho-
tic disorders was highest among ethnic groups that
reported the most severe discrimination [10]. Studies
covering different psychotic disorders at different stages
of development in different immigrant groups also indi-
cate that high rates of discrimination may be associated
with the onset- and/or symptomatic features of the dis-
orders [9,14-16].
A number of studies suggest that immigrants and eth-
nic minority groups with psychosis have a distinct psy-
chopathological profile from patients of the ethnic
majority. There are reports of more hallucinations, pri-
marily auditory, among psychotic patients from a num-
ber of ethnic minority and immigrant groups both in
the USA and Europe [17-25]. Perceived discrimination
is also associated with the positive symptoms of delu-
sional and paranoid ideation [16,26]. In addition, there
are reports of more severe depressive symptoms among
both ethnic minority and immigrant patients with psy-
chotic disorders [18,24,27].
These studies have demonstrated that patients from
ethnic minority groups appeared to exhibit more severe
positive and affective symptoms across a broad range of
psychotic disorders. However, the mechanisms underly-
ing this specific symptom profile are unknown. It is pos-
sible that context-specific stressors, including perceived
discrimination, may contribute to these distinct symp-
tom profiles. Perceived discrimination may be an espe-
cially relevant context-dependent stressor for visible
minority groups, and may partly explain why immigrant
groups with dark skin colour in areas where they are a
visible minority are at particular high risk [28,29].
In this study, we investigated if perceived discrimina-
tion was associated with the severity of positive and
affective symptoms among immigrants diagnosed with a
psychotic disorder. We surmised that among visible
minorities, the severity of these specific symptoms was
mediated by perceived discrimination. Furthermore, we
hypothesized that perceived discrimination contributed
to positive and affective symptom severity among immi-
grants, even in the presence of other relevant factors
that may influence symptom severity.
Methods
This study is part of the ongoing “Thematically Orga-
nized Psychosis” (TOP) Study at the University of Oslo,
and is approved by the Regional Committee for Medical
Research Ethics and the Norwegian Data Inspectorate.
Our research methodology conformed to The Code of
Ethics of the World Medical Association, Helsinki
Declaration [30]. The study had a cross-sectional design
including a large, non-selected and consecutive catch-
ment area sample of patients with a DSM-IV psychotic
disorder.
Procedure
Participants were recruited consecutively from both
inpatient and outpatient units at four hospitals in Oslo
that collectively cover a catchment area of 485,000 peo-
ple (88% of Oslo’s total population). Clinicians from the
recruitment units were asked to refer all patients with a
clear or potential diagnosis of a psychotic disorder, and
were reminded at regular intervals. These units served
all patients living in the catchment areas and there were
no alternative psychiatric services offering treatment for
psychotic disorders. Those who agreed to participate
were assessed by a trained psychologist or psychiatrist.
Inclusion criteria were clear DSM-IV diagnosis of psy-
chosis, no signs of organic etiology or substance induced
symptoms, between 18-65 years of age, IQ >70, and the
ability to understand and speak a Scandinavian language.
All participants gave informed consent. Exclusion cri-
teria to this study were migration by adoption and indi-
genous ethnic minority status (Sami people).
Immigrant definitions
We based migration history on observed ethnicity,
country of birth, mother tongue, and immigrant status
of parents. First generation immigrants (FGIs) were
defined as immigrants to Norway with no preceding
parents or family members. Second generation immi-
grants (SGIs) were defined as Norwegian-born children
of FGIs, or foreign-born children of one FGI and one
Norwegian parent. For Norwegian-born participants
with an immigrant background, we registered the par-
ent’s country of birth.
To investigate differences between immigrants’ origins,
we followed Statistics Norway’s present division of
Berg et al. BMC Psychiatry 2011, 11:77
http://www.biomedcentral.com/1471-244X/11/77
Page 2 of 9“Europe, Africa, Asia plus Turkey, North America, and
South America”. We refer to these categories as geogra-
phical origins, and in this context both FGIs and SGIs
f r o mA s i aa n df r o mA f r i c aw e r ec o n s i d e r e di m m i g r a n t
groups with visible minority status in Norway.
Instruments
Diagnoses was assessed with The Structured Clinical
Interview for DSM-IV (SCID-I), affective, psychotic, and
substance abuse sections (A-E) [31]. The reliability and
validity of DSM-IV diagnoses across ethnic groups was
ensured by the previous participation of all study clini-
cians in an international training program that included
diagnosis of patients of different ethnic backgrounds
[32]. The overall agreement for DSM-IV diagnoses was
82% with an overall kappa of 0.77 (95% CI: 0.60-0.94).
Difficult differential diagnoses were decided by consen-
sus among study clinicians. All assessments included a
full life history of actual study patients and videotapes
(training videos), so assessors were not blind to informa-
tion about migration history.
The Structured Positive and Negative Syndrome Scale
(SCI-PANSS) [33] was used to measure present symp-
tom presentation and severity in this mixed cohort
because it measures similar symptom domains in
patients with schizophrenia or bipolar disorder [34]. The
PANSS was originally assessed as reliable among a
group of schizophrenic patients with diverse ethnicities
(43% African-American, 33% European-American, 24%
Hispanic-American), thus supporting this instrument’s
cross-ethnic reliability. To further assess symptoms, we
subdivided the PANSS scale into positive, anxiety/
depression, excitement, negative, and cognitive factors
based on items found to be valid across different cul-
tures [35]. Anxiety/depression and excitement factors
were considered to express affective symptoms. Our
study group had acceptable interclass correlation coeffi-
cients for all scales: 0.73 for positive and negative scales,
0.71 for the general scale.
Symptom severity and function were rated separately
with a split version of the Global Assessment of Func-
tioning Scale (GAF) [36]. Inter-rater reliability, as mea-
sured by the interclass coefficient, was 0.86 for GAF-
symptoms (95% CI: 0.77 - 0.92) and 0.85 for GAF-func-
tion (95% CI: 0.76 - 0.92).
Assessment of perceived discrimination was based on a
self-report questionnaire developed for the Immigrant
Youth in Cultural Transition Study [37]. It contained five
questions that assessed such issues as “feeling unjustly
treated” or “insulted because of ones cultural background”.
Questions were constructed as a Likert scale with four
possible choices from “strongly agree” to “strongly dis-
agree”. It was a forced choice scale with no middle options
of “agree” or “disagree”. The questionnaire was previously
used in the Oslo Health Survey youth section [38]. It has
been found to be a reliable instrument among adults with
schizophrenia-spectrum disorder and healthy controls,
and to measure the same psychological constructs in all
non-western ethnic groups participating in these studies
as defined by the Netherlands’ Bureau of Statistics [39]. In
our study, the scale showed acceptable internal consis-
tency (Cronbach’s a of 0.73). We also inquired about per-
ception of discrimination in housing and denial of
employment due to immigrant status (subsequently
termed denial of resources), using two questions from the
Oslo Immigrant Health study [40].
Participants
From November 2006 to January 2010, a total of 566
participants were included in the TOP study. Of these,
25% (N = 145) had immigrant backgrounds, which is
slightly higher than the percentage of immigrants in the
general population of Oslo (23%). There were also
slightly more immigrants from Asia plus Turkey, Africa,
and South- and Latin- America in the TOP sample
(18%) compared to the general population (16%). The
TOP sample had approximately 5% fewer FGIs (and 5%
more SGIs) than the general population [41]. The final
study sample consisted of 90 immigrants who had com-
pleted the questionnaire (63% participation) and con-
sisted of 10% fewer FGIs (and 10% more SGIs) than the
general immigrant population of Oslo.
Immigrants in our sample were significantly younger
than non-immigrant patients (29.7 ± 9.8 vs. 32.16 ±
11.3, t = 2.514, df = 292.635, p < 0.012), and had fewer
y e a r so fe d u c a t i o n( 1 2 . 5 4±3 . 4v s .1 3 . 2 6±2 . 9 ,t=
2.427, df = 544, p > 0.016) but did not differ signifi-
cantly in diagnostic distribution or general symptom
severity as measured by the PANSS and GAF. There
were no significant differences in age, educational level,
or general clinical characteristics between immigrants
that completed the questionnaire and those who did
not. Of those who completed the questionnaire, how-
ever, there were significantly more immigrants from
Europe (67.7% vs. 49.7%, x
2 = 5.045, df = 1, p < 0.025),
and significantly fewer FGIs (49.2% vs. 71.4%, x
2 =
7.430, df = 1, p < 0.006) and Asian immigrants (52.6%
vs. 75.5%, x
2 = 7.447, df = 1, p < 0.006) than in the total
immigrant TOP-sample. We did not find any significant
differences in immigrant origins, generation, or diagno-
sis between participants recruited from the inpatient or
outpatient facilities.
Statistical Analysis
Statistical analysis was performed using PASW Statistics
18 (SPSS inc., Chicago). The level of significance was
preset to p < 0.05 (two tailed). Internal consistency of
the scale measuring perceived discrimination was
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differences were investigated with Student’st - t e s t s
(continuous variables) and chi-square tests (categorical
variables). European, Asian, and African immigrants
constituted the largest immigrant groups in this sample,
and differences between these three groups were com-
pared using analysis of variance (ANOVA) with Bonfer-
roni post-hoc comparisons.
Student’s t-tests for categorical variables and Pearson’s
correlations for continuous variables were used to
explore the bivariate relationship between symptoms
(PANSS positive and depression/anxiety) and demo-
graphic variables (age, sex, years of education, employ-
ment or student status, immigrant generation, and
geographic origins), diagnostic variables (principle diag-
nosis, substance abuse/addiction diagnosis), and assess-
ment of perceived discrimination and denial of
resources.
Mediation was explored using the model proposed by
Baron and Kenny [42]. We conducted simple linear
regression analysis of the relationships between geogra-
phical origin, perceived discrimination, and positive and
depression/anxiety symptoms, and analyzed mediation
with the two-block multiple regression of relationships
found to be significant in the previous analysis.
Multiple hierarchical regression analysis was con-
ducted to assess relationships between positive and
depression/anxiety symptoms and perceived discrimina-
tion/denial of resources, adjusting for significant or
hypothesis-driven confounders. Models contained the
variable diagnosis (block 1), immigrant generation and
geographical origins (block 2), and perceived discrimina-
tion and denial of resources (block 3). Due to differ-
ences in the patterns of significant associations with
symptoms, occupational status (employed, student, or
unemployed) was included in block 1 of the analysis of
depression/anxiety symptoms, while years of education
was included in the analysis of positive symptoms.
Results
In our sample of 90 immigrants, 24 (26.7%) were from
Europe, 19 (21.1%) from Africa, 42 (46.7%) from Asia
including Turkey, two (2.2%) from North America, and
3 (3.3%) from South America. A total of 59 were FGIs
(66%). The FGIs were significantly older than the SGIs,
were more often married, and had lower GAF-f scores
of global functioning (Table 1). Immigrants from the
European continent included in the study were more
often female. They also had a higher incidence of bipo-
lar disorder than immigrants from Africa.
Perceived discrimination was significantly associated
with PANSS positive (r = 0.26, p < 0.05) and depression/
anxiety symptoms (r = 0.28, p < 0.01), but not negative
(r = -.05, p = 0.614), cognitive (r = 0.04, p = 0.691) or
excitement symptoms (r = 0.16, p = 0.122). Similarly,
denial of resources was associated with more severe posi-
tive and depression/anxiety symptoms. Bivariate correla-
tions between relevant variables and positive and
depression/anxiety symptom severity are shown in Table 2.
African immigrants had the most severe positive and
depression/anxiety symptoms, and reported significantly
higher perceived discrimination (t = 2.472, df = 88, p <
0.015). Asian immigrants had significantly higher posi-
tive symptoms than European immigrants. The least
severe symptoms were found among immigrant from
Europe, participants with bipolar disorder, and the
employed.
Multiple linear regression analyses (Table 3) revealed
that the association between African immigrant status
and symptom severity was reduced when perceived dis-
crimination was added to the analysis. These results
demonstrated that positive and depression/anxiety
symptoms were partially mediated by perceived discri-
mination for African immigrants in this model.
Expanding the multiple hierarchical regression analysis
revealed that perceived discrimination and denial of
resources were still significantly associated with PANSS
positive symptoms even after controlling for other rele-
vant potentially confounding factors (Table 4). The full
model explained 34% of the variance, with the discrimi-
nation measures alone explaining 11%. The same analy-
sis using occupational status instead of educational level
showed that perceived discrimination retained a signifi-
cant association with PANSS depression/anxiety symp-
toms (Table 5) after controlling for relevant
confounders. In this case, the model explained 21% of
the variance, with the discrimination measures contri-
buting 9.5%. Generational status (FGI or SGI) did not
contribute significantly to any of these models.
Discussion
Our main finding was that perceived discrimination was
associated with more severe positive and depression/
affective symptoms among immigrants with psychosis.
In contrast, perceived discrimination was not signifi-
cantly associated with the severity of negative, cognitive,
or excitement symptoms. Perceived discrimination had a
partial mediating effect on the severity of positive and
depression/anxiety symptoms in African immigrants.
Perceived discrimination also has a strong independent
effect on the severity of positive and depression/anxiety
symptoms even after controlling for diagnostic group,
immigrant generation, and geographic origins.
Our results are in accord with earlier findings demon-
strating an association between discrimination and
delusional ideation (a positive symptom) [16,26]. Further-
more, a recent meta-analysis found that discrimination,
independent of ethnicity, was related to poor mental
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toms [12]. This same meta-analysis also found a clear rela-
tionship between discrimination and measures of physical
stress, such as elevated blood pressure, heart rate, and cor-
tisol secretion. This may partly explain the association
between perceived discrimination and somatic concerns,
anxiety, and tension that were all sub-items of the depres-
sion/anxiety factor used in our study. A recent study of a
large sample of Puerto Ricans in the USA concluded that
depressive symptoms were a mediator of the effect of per-
ceived discrimination on a number of somatic conditions
[ 4 3 ] .W eh a v ep r e v i o u s l ys h o w nt h a ti m m i g r a n t sw h o
have migrated from the Southern to the Northern Hemi-
spheres and patients with psychotic disorders in general
are more prone to vitamin D deficiency, another factor
which is associated with depressive symptoms [44].
Including levels of vitamin D might have enhanced the
predictive value of our model, but unfortunately we did
not have access to vitamin D measures in all participating
patients.
We found that immigrants from outside Europe had
more severe symptoms than immigrants from Europe.
Early research from the beginning of the 19th century
reported increased rates of schizophrenia among
Table 1 Comparison of demographic and clinical characteristics between immigrant generations and geographical
origins
Continious variables Mean ±
sd
1 gen (N =
59)
2 Gen (N =
31)
t-test (df =
88)
African (N =
19)
Asian (N =
42)
European (N =
24)
F
2/82
Age (mean years) 32.95 ± 10.1 24.84 ± 5.9 4.120** 31.11 ± 11.1 29.76 ±9.0 29.33 ± 9.6
Education (mean years) 12.68 ± 3.9 11.97 ± 2.8 11.18 ±2.8 11.90 ±3.5 13.48 ± 3.7
GAF - symptom 43.64 ± 10.1 45.13 ± 12.5 40.16 ±6.1 43.29 ±11.7 47.08 ± 11.4
GAF - function 42.2 ± 8.9 47.06 ± 11.5 -2.227* 41.68 ±8.9 42.17 ±10.2 47.46 ± 9.7
Categorical variables N (%) c
2 (df = 1)
Male 32 (54.2) 18 (58.1) 16 (84.2) 25 (59.5) >
A 7 (29.2) 7.664**
Married/co-inhabitant 24 (40.7) 5 (16.1) 5.608* 7 (36.8) 15 (35.7) 5 (20.8)
Employed/Student 17 (28.8) 8 (25.8) 4 (21.1) 9 (21.4) 9 (37.5)
Schizophrenia spectrum 29 (49.2) 15 (48.4) 12 (63.2) 22 (52.4) 9 (37.5)
Bipolar disorder 17 (28.8) 6 (19.4) 1 (5.3) 10 (23.8) <
B 10 (41.7) 4.020*
Major depression/Other 13 (22) 10 (32.3) 6 (31.6) 10 (23.8) 5 (20.8)
*p < .05, ** p < .001,
A Post-hoc Bonferroni shows significant variance between immigrants from Europe and both Asia/Africa at 0.05 level.
B Post-hoc Bonferroni shows significant variance between immigrants from Europe and Africa only at 0.05 level.
Schizophrenia spectrum includes DSM-IV diagnoses schizophrenia, schizoaffective- and schizophreniform disorder.
Table 2 Bivariate analysis of discrimination measures and possible confounders with PANSS positive and depression/
anxiety symptoms
N Positive symptoms Depression/anxiety symptoms
Variables yes/no Yes No t-test
df88 r Yes No t-test
df88 r
Schizophrenia spectrum 44/46 11.89 ± 4.4 8.57 ± 3.9 -3.813** .377** 17.82 ± 5.2 15.93 ± 5.4 ns .177
Bipolar disorder 23/67 6.78 ± 3.8 11.36 ± 4.0 4.762** -.453** 14.83 ± 5.2 17.55 ± 5.2 2.157* -.224*
Major depression/other psychosis 23/67 10.35 ± 3.2 10.13 ± 4.8 ns .021 17.04 ± 5.4 16.79 ± 5.4 ns .021
Substance abuse/dependency 24/66 11.33 ± 4.3 9.77 ± 4.5 ns .157 18.08 ± 5.7 16.41 ± 5.2 ns .140
European 24/66 7.63 ± 3.5 11.12 ± 4.4 3.512** -.351** 14.92 ± 3.9 17.56 ± 5.6 2.119* -.220*
Asian including Turkish 42/48 10.81 ± 4.4 9.65 ± 10.8 ns
A .132 17.33 ± 5.8 16.44 ± 5.0 ns .084
African 19/71 12.63 ± 3.8 9.54 ± 4.4 -2.806* .287* 19.05 ± 5.3 16.27 ± 5.2 -2.057* .214*
First generation immigrants 59/31 10.42 ± 4.6 9.74 ± 4.1 ns -.073 17.49 ± 5.1 15.65 ± 5.7 ns -.165
Male 50/40 10.92 ± 4.2 9.28 ± 4.6 ns -.185 17.18 ± 5.4 16.45 ± 5.3 ns -.068
Employed/Student 25/65 8.4 ± 3.5 10.88 ± 4.6 2.439* -.252* 14.32 ± 3.9 17.83 ± 5.5 2.911** -.296**
Age .053 .123
Education -.309** -.177
Perceived discrimination .264* .282*
Denial of resources 35/54 12 ± 4.5 9.13 ± 4.0 -3.148** .320** 18.34 ± 5.1 15.87 ± 5.4 -2.168* .226*
For categorical variables means ± SD are presented, * p < .05, ** p < .005.
A One-way ANOVA of symptom variation between European, African and Asian immigrants using post-hoc Bonferroni shows significant variance between Asian
and European immigrants at 0.01 level (F = 8.770
2/82, p < .001).
Schizophrenia spectrum includes DSM-IV diagnoses schizophrenia, schizoaffective- and schizophreniform disorder.
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Canada, and among Norwegian immigrants to the USA
[45,46]. Seeman [6] suggested that these immigrant
groups, although not visible minorities, did stand out in
their new country because of language difficulties,
higher unemployment, and a history of deprivation. Per-
ception of discrimination may engender feelings of alie-
nation among visible minorities that in turn exacerbate
symptoms. Immigrants from Europe may better inte-
grate with the majority (Caucasian) culture, while both
FGIs and SGIs from Africa and Asia are more visible
and must adapt to greater cultural barriers [47]. In fact,
we found that perceived discrimination was a mediator
for the influence of African immigrant status on the
severity of positive and depression/anxiety symptoms.
These findings are of particular importance considering
that the highest relative risk of developing psychotic dis-
orders in immigrant groups was found among those
migrants from areas where the majority of the popula-
tion is black [1].
Based on these results, we suggest that discrimination
can be an important environmental stressor leading to
the development and escalation of both depression/
anxiety and positive psychotic symptoms in patients
with psychotic disorders, and may help explain the dis-
tinct psychopathology profiles reported in different eth-
n i cm i n o r i t i e s .T h ee x p e r i e n c eo fd e p r i v a t i o no f
resources and rewards based on visible minority status
may lead to feelings of hopelessness and an external
locus of control, both of which are psychological
mechanisms associated with depression [48]. Visible
minority status may also enhance alienation and in
some cases lead to actual persecution. Cultural differ-
ences can result in miscommunication between the min-
ority and majority populations. For individuals
predisposed to psychosis, these experiences can lead to
enhanced suspiciousness and to psychotic episodes. This
conclusion is supported by findings demonstrating that
peer victimization in childhood increased the risk for
psychotic symptoms, independent of prior psychopathol-
ogy, family adversity, or IQ [49], and supports the
hypothesis that experiences of social defeat are impor-
tant in the etiology of schizophrenia [13].
It is possible that individuals who are prone to psychosis
or suffering from paranoid ideation are likely to perceive
neutral or ambiguous situations as discriminatory. As our
Table 3 Mediation effect of perceived discrimination on association between African immigrants and positive and
depression/anxiety symptoms
Model 1 B coefficient (se) P < Model 2 B coefficient (se) P <
Positive symptoms
Perceived discrimination 1.217 (.620) .053
Geographical origins
Africa vs. All other 3.096 (1.103) .006 2.535 (1.123) .027
Depression/anxiety symptoms
Perceived discrimination 1.749 (.754) .023
Geographical origins
Africa vs. All other 2.785 (1.354) .043 1.978 (1.366) .151
Model 1 shows a simple linear regression analysis between African immigrants and symptoms.
Model 2 shows multiple regression analyses between African immigrants and symptoms, including perceived discrimination as a mediating variable.
Table 4 Multiple hierarchical regression between discrimination measures and PANSS positive symptoms including
possible confounders
Block no., Variables R
2 change Beta (SE) 95% CI for B t-test p-value
Constant 9.171 (2.456) 4.285 - 14.057 3.734 .000
1
Education (years) .208** -.179 (.133) -.442 - .085 -1.347 .182
Bipolar disorder -3.936 (1.047) -6.017 - -1.855 -3.760 .000
2
Generation (1 First, 2 Second) .073* -1.059 (.858) -2.765 - .648 -1.233 .221
European origin -2.411 (.950) -4.300 - -.522 -2.538 .013
3
Perceived discrimination .107** 1.148 (.547) .059 - 2.236 2.097 .039
Denial of resources 2.025 (.822) .390 - 3.659 2.464 .016
Final model, ΔR
2 = .344, F
6/82 = 8.680, p < .001.
** p <. 001, * p < .05.
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direction of the association between perceived discrimina-
tion and symptom profiles. However, a meta-analysis of
110 studies found that perceived discrimination was signif-
icantly related to negative mental health outcomes and
that 12 experimental studies assessing causality found that
perceived discrimination can indeed cause an increase in
both physical and psychological stress responses in healthy
populations, strongly supporting the causative role of dis-
crimination [12]. Longitudinal and controlled experimen-
tal studies are needed to assess the direction of
associations between perceived discrimination and symp-
tom severity in immigrants with psychosis.
Strengths and Limitations
Our study included a well-documented clinical sample
of patients with psychotic disorders. Patients were
recruited from a public health care system providing
equal treatment services to all groups with extensive
experience in treating patients from different cultures.
The organization of the Norwegian public health care
system thus ensures more representative recruitment
than more socioeconomically segregated systems. Our
final sample also mirrored the true demographics of the
Oslo immigrant population, with the exception of a
higher proportion of SGIs (and fewer FGIs). This could
be a consequence of the language exclusion criterion,
where we required patients to have adequate Scandina-
vian language skills. It is expected that more SGIs are
competent in Norwegian, but this may have excluded
FGI patients with poor language skills.
An important consideration in cross-cultural studies
of psychopathology is the validity of the assessment
tools. The assessment personnel in our group were
trained to use the SCID-I for diagnostic purposes by
watching training videos that including patients from
different ethnic and cultural backgrounds. The instru-
ment used to assess symptom severity (PANSS) was
originally developed in an inter-ethnic population, thus
strengthening its cultural validity. Diagnostic evaluations
and symptom assessments were based on face to face
interviews rather than patient journals, databases, or
surveys. However, it is unavoidable that the assessor is
aware of each patient’s ethnicity, and this could influ-
ence diagnosis. In addition, the ethnic sub-groups were
small, possibly limiting the generalization of our find-
ings. The cross-sectional design of this study prevents
us from making causal inferences, and we cannot make
any inferences of risk.
Conclusions
We have shown that perceived discrimination among
immigrants with psychosis is associated with more
severe positive and depression/anxiety symptoms, and
that these perceptions function as a mediator of illness
severity for immigrants from Africa. We suggest that
stressful environmental factors lead to heightened risk
for psychosis and influence the specific symptom profile
and severity. In a world with ever increasing migration
and cross-cultural interactions, this result has important
implications for both the prevention and treatment of
minorities suffering from psychotic illnesses. Future stu-
dies should focus on the possible association between
context-specific stressors and symptoms in other immi-
grant populations.
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